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4. When the powers have the same base, use the exponent law for products and add the exponents.
5 4 _ (5+4)
a)5"x5"=5
= 59

b) 102 x 10 = 10@*+ 1V
=10"

¢) (-3)° x (-3)° = (-3)°"?
= (-3

d) 21° x 214 =21¢*9
=21%

e) (-4)" x (-4)° = (-4)**?
= (4"

f) 612 x 6% = 6112+
-6

g) 20 x 2%= 20+ 4
:24

h) (7)° x (-7)° = (-7)°"°
=7
5. When the powers have the same base, use the exponent law for quotients and subtract the exponents.
a) 4°+4%=4579
= 42

b) 87+ 8°=8°"®
:83

c) 15% +15° = 154970
=15%

d) (-6)° = (-6)° = (-6)" 7

= (-6)°
2" (12 - 10)
e) F = 2
= 22
—10\12
0 g =10
= (-10)°
6° _
9) e =657
= 64

-D° _ G-4)
h = (-1
) D) 1)

="
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10. a) 10* x 10? + 10 = 10" ? + 10*

=10*+10*
=10 000 + 10 000
=20 000

b) 10° x 10° - 10° = 10¢* ¥ - 10°
=10°-10°
=1 000 000 — 1000
=999 000

c) 10" - 10° x 10° = 10™ — 106+ ®
=10" -10°

2.4 Exponent Laws I

=100 000 000 000 — 1 000 000 000

=99 000 000 000

d) 10* + 10° x 10% = 10" + 10¢*?
=10'+ 10’
=10 + 10 000 000
=10 000 010

10°+ 10? x 10% = 10~ x 10?
=10%x 10?
=10%*2
=10°
=1 000 000

f) 10°+10°=10°"?
=10°
=1

1012
10°
=10°
=1 000 000

= 1012-9

9)

10*x10° _ 10“*®
h) 2 = 2
10 10
_ 10
10?
=107
=10°
=100 000

104 _ 101
10* x10*> 104+
10"
©10°
- l0(11 -6)
=10°
=100 000

i)
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5
) % +10% = 10°79 + 10

3

=10%+10°
=100 + 100
=200

12. a) In square metres, the area of the field is
10* x 10° = 10“*?
=10’
=10 000 000

b) In metres, the perimeter of the field is
2(10" + 10% = 2(10 000 + 1000)
=2(11 000)
=22 000

Lesson 4
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c) i) All possible dimensions are all the pairs of powers of 10 that have a product of 107, so find all possible

exponents that have a sum of 7.
10’ m by 10°m
since 10" x 10° = 107 "%
=10’
10° m by 10" m
since 10° x 10* = 10¢* ¥
=10’

10° m by 10° m

since 10° x 10° = 10¢*?
=10’

10" m by 10° m

since 10* x 10° = 10“*?
=10’

ii) 2(10" m + 10° m) = 2(10 000 000 m + 1 m)
= 2(10 000 001 m)
=20 000 002 m

2(10° m + 10" m) = 2(1 000 000 m + 10 m)
=2(1 000 010 m)
= 2000020 m

2(10° m + 10° m) = 2(100 000 m + 100 m)
= 2(100 100 m)
=200200 m

2(10* m + 10 m) = 2(10 000 m + 1000 m)
=2(11 000 m)
=22000m

d) The exponent laws are helpful for solving area problems because they are used to
simplify expressions that include products, and we multiply to determine area. To determine
perimeter, we add and there are no exponent laws for determining the sums of powers
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13.a) 28 x 22— 2°x 2 =202 _o6+D

b) 32x 3+ 22 x 24 =32+ 4 o2+ 9
=33 496
=27+64
=91

c) 4-3"x3+2%=42_30"D 423
:42_31+23
=16-3+8
=21

d) (-3)° + (-3)° - (-3)° + (-3)° = (-3)® "V~ (-3)¢ ¥
= (-3)' - (-3)*
=-3-9
=-12

e) 2)'[(-2°+ (2% + (-2)* = (-2)* x (-2)® 7Y + (-2)*
-2)" x (-2)* + (-2)*

- (_2)(4+2) + (_2)4
=(-2)°+ (-2

=64+ 16

=80

f) _24(26 - 22) _ ot = ot p6-2) _ o4
=-2%x2t_24

9) (-5)° = (-5)* x (=5)° + (-5)* + (=5) = (-5)® P x (-5)° + (-5)* 7V
= (-5)' x (-5)° + (-5)*
=(9)" "7+ (-5)"
= (-5)' + (-5)"
=-5+(-5)
=-10

15. a) The student multiplied the exponents instead of adding them.
Correct answer:
43 x 4% = 4(3+4)
= 47

b) The student divided the exponents instead of subtracting them.

Note: the exponent is inside the brackets, so the negative sign is not part of the base of the power.
Correct answer:

(-7°) —76-9

)




Math 9 2.4 Exponent Laws I Lesson 4
Math Makes Sense Page 76-78 SOLUTIONS
= 73
c) The student used the exponent laws even though the bases are different.
Correct answer:
F¥x2°=9x8
=72

d) The student multiplied the exponents in the divisor instead of adding them.
Correct answer:

58 B 58
54 x 52 5(4+2)
58
T 50
=52
=25

e) The student added all the exponents even though only 2 of them were parts of products of powers.
Correct answer:
12+ 13 % 12 - 12 + 1(3+2)
- 12 + 15
=1+1
=2

17.a) i) 5°+5°=25+ 125
=150
i) 5% x 5°=5¢*9
:55
=3125

b) I could not use an exponent law to simplify the expression in part i because it is the sum of two powers. | could
use an exponent law to simplify the expression in part ii because it is the product of two powers.

18.a) i) 4°-4*=64-16
=48

i) 4%+ 42 =4C"?
:41
=4

b) I could not use an exponent law to simplify the expression in part i because it is the
difference of two powers. | could use an exponent law to simplify the expression in part ii
because it is the quotient of two powers

20. | found 8 pairs of powers with the same base that have a product of 64:
8' x 8" = 64
8° x 8% = 64
4*x4°=64
4 x 4' =64
2°x2°=64
2°x2'=64
2'x2°=64
2°x2°=64
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| found 8 pairs of powers with different bases that have a product of 64:

8'x2°=64

8°x 4°=64

8°x 2°=64

2°x4°=64

4*x2°=64

8> x2°=64

4*x 2% =64

2'x4'=64

There are many more pairs of powers, because | could pair any power with a value of 64 with any power with a 0
exponent (because a power with a 0 exponent is equal to 1).

21. a) 1 km = 1000 m
=10’ m
1 m=100cm, so
10° m = 10° x 100 cm
=10°%x 10% cm
=10°cm
There are 10° cm, or 100 000 cm in 1 km.

b) 1 km = 10° cm
1cm=10 mm, so
10° cm = 10° x 10" mm
=10° mm
There are 10° mm, or 1 000 000 mm in 1 km

¢) 1 km = 1000 m

=10°m

1 10°
73km=73m

10 10

=1m

105(l%§)kn1=105x11n

=10°m
5
10°m = % km
10
=10%km
There are 102 km, or 100 km in 10° m.

d) 1 m=1000 mm
=10° mm
1 10°
— m=—mm
10° 10°
=1mm

1&(i%)m:1$x1mm
10
=10° mm
1 9
10°mm= —m
1

There are 10° m, 1 000 000 m in 10° mm
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22. a) 1 km® = (1000 m)®
=1000 m x 1000 m
=1 000 000 m?
=10%m?
10% km? = 10% x 10° m?
=108 m?
There are 10® m? or 100 000 000 m? in 10 km?.

b) 1 m? = (100 cm)?

=10 000 cm?
=10%cm?

1 5, 10"

00 " T 100
=1cm?

106(%) m? = 10° x 1 cm?

108 2
00 "
=10°m?
There are 102 m?, or 100 m? in 10° cm?.

10%cm? =

¢) 1 cm? = (10 mm)?
=100 mm?
=10? mm?
10° cm? = 10° x 10? mm?
=10° mm?
There are 10® mm?, or 200 000 000 mm? in 10° cm?.

d) 1 km? = (100 000 cm)?
=10 000 000 000 cm?
=10* ¢m?
There are 10™ cm?, or 10 000 000 000 cm? in 1 km?.
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